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Description 

This invention relates to a method for preparing wood composition board, such as hardboand, fabricated by consol- 
idating fibers or chips under heat and pressure to form an integral board material. 

5 Wood composition board such as. for exanrple, hardboard. Is manufectured by the reconsolidation of the de-f ber- 
ated wood chips under heat of up to 232''C (450 degrees F) and pressure up to about 82.64 bar (1 ,200 psi).The fibrous 
particles are first formed into a unitary mat, by either a dry process or a wet process, which is then consolidated into a 
solid board by applying heat and pressure. Prior to the reconsolidation of the def berated wood chips and before apply- 
ing heat and pressure, compositions containing synthetic items, such as polymeric dispersions, aminoplast resins and 

10 waxes, may be applied to the mat surface to increase the strength, integrity and enhanced water resistance. These 
compositions are relented to as "prepressed sealers". 

The production of wood composition board prepared by a conventional process for preparing such products typi- 
cally employ a step where the prepress sealer has to be applied to the composition tx^ard mat surface prior to the appli- 
cation of heat and pressure. The prepress sealer is conventionally applied to the fiber mat surface by spraying. This 

IS conventional spray method for transferring tiie prepress sealer to the mat surface results in significant losses of the pre- 
press sealer into exhaust systems and air circulation systems. 

Another shortcoming of applying the prepress sealer by spraying is the tendency to have an uneven distribution of 
prepress sealer on tiie board surface. This uneven application ol the prepress sealer may create spots or surfece dis- 
coloration in tiie final product, as well as increase the cost of production due to the inefficient transfer of the prepress 

20 sealer onto the mat 

US-A-3,607.341 discloses a process for producing foam coated textiles, and similar materials are produced by (a) 
foaming an aqueous emulsion latex composition containing about 1 .5 to about 1 0 parts by weight of a water-soluble salt 
of a saturated organic add to increase the volume of said latex from about 4 to about 12 times its original volume; (b) 
applying the thus obtained foam directly to said textile or similar substrate; (c) partially drying the foam and sut>strate to 
25 a moisture content of less than about 20 percent by weight while retaining ttie foam in its extended form during tiie dry- 
ing process without gelation or curing the polymer; (d) crushing the partially dried and uncured foam, and (e) thereafter 
drying and curing tiie resultant crushed foam. 

US-A-4,51 7,228 discloses a process for manufecturing composition boards which utilize a composition board coat- 
ing having an acrylic emulsion present at 2.5 to 58% by weight solids, a platelet talc present at about 25 to 97% by 
30 weight solids, a crosslinking agent for tiie acrylic emulsion present at about 0.3 to 1 8% by weight solids and a high melt- 
ing wax present at about 0.2 to 12% by weight solids level. 

US-A-4,376.142 discloses a method for preparing a prime-coated fibert)oard product by preparing a frotiied aque- 
ous latex prime coating having a foaming agent, the frotiied coating having a consistency of 500 to 700 grams per liter, 
applying the coating at a rate of 220 to 320 grams per square meter of f ibert>oard and exposing tiie coated f ibert)oard 
35 to heat, tiiereby collapsing the frotii and drying the coating. 

The present invention aims to produce an improved composition board. 

One aspect of tfie invention provides a process for preparing wood composition board comprising applying an 
aqueous emulsion polymerized latex conposition comprising a polymer of an ^hylenically unsaturated monomer 
directly to a wooden mat substrate and hot-pressing tiie wooden mat substrate to cure the polymer, characterised in 
40 that: 

(a) tiie aqueous emulsion polymerized latex composition conprises a wetting agent and is foamed before applying 
it to the wooden mat substrate; and 

(b) tiie foamed composition is collapsed on the mat substrate before hot pressing it to cure tiie polymer. 

45 

Preferably the latex composition comprises a foaming agent and is foamed by alr-whipping. In a pretended embod- 
iment, the latex polymer is foamed from 4 to 12 times of the original volume and comprises from 0.5 to 10 weight per- 
cent of a water-soluble organic surfactant fbaming agent and fifom 0.2 to 15 weight percent of a cationic, anionic or 
nonionic surfactant wetting agent or mixtures thereof. 
so In order to minimize tiie loss of product and to maximize the physical properties of the finished wood board, tiie 
present invention converts the sealer into a fbam by employing a fbaming agent and a wetting agent prior to subjecting 
the fibrous mat to heat and pressure. 

By applying the prepress sealer using the composition and method of tiie present invention to tiie surface of fibrous 
mat prior to ttie application of heat and pressure, it is possible to obtain a finished composition board product which has 
55 superior surface properties, i.e., an absence of surface spotting caused by wood tannin, sugars or waxes. Additionally, 
the coating composition of the present Invention exhibits excellent prepress release properties which aid in the contin- 
ual removal of composition board product from the press plate after repeated applications of heat and pressure: 

Another advantage of the coating composition of tiie present invention is tiiat it does not cart}onize under surface 



2 



EP 0 658 407 B1 



pressure and heat employed in preparing the composition board. In addition, the coating composition and method of 
the present invention allows for a more efficient and economical use of the prepress sealer. While anotiier advantage 
of tiie foam prepress sealer of tiie present invention is that it allows fbr a more efficient use of subsequent applications 
of primer. 

5 

Preparation of Composition Board 

The basic process for the preparation of the composition board from def berated wooden chips is well-known in tiie 
art. Generally, tills process is disclosed In US-A-3,098 J85 and 4,238,438. 

10 As subsequently used herein, tiie phrase *y(00d composition board" includes various haidboard. f ibertx>ard, parti- 
cleboard, waferboard and strandboard. Also included are wet processed hardboard, dry processed hardboard and 
wet/dry processed hardboard, medium density f ibertx}ard and oriented strandboard. 

The general process for the preparation of composition board from def iberated wooden chips involves using wood 
chips or particles which are steamed, converted to fibers, formed into a mat. and hot pressed to fomi a hardboard or 

IS fibeifooard. Usually, the wood products are fed into a wood cooker and hekJ under pressure of up to about 13.77 bar 
(200 psi) for less than about 10 minutes at temperatures ranging up to somewhat less tiian about 204''C (400 degrees 
F). The steam chips are then refined into fibers which are introduced into a felting zone, where a thermosetting glue and 
other additives such as low melting waxes and otiier syntiietic additives are mixed witii tiie fiber products. In most con- 
ventional processes, these additives are mixed witii fbers. The fit>er mat is tiien produced by spraying. The problem 

20 occurs when the prepress sealer Is subsequently applied to the mat surges. Conventional processes use spraying to 
apply ttie prepress sealer to the surface of the mat However, spraying results in an inefficient transfer of the sealer to 
the mat surface. L.osses of the prepress sealer to the atmosphere and air ventilation and exhaust systems can be as 
high as about 40 percent. This results In botti an econonrtic foss of product as well as an environmentally unfriendly 
workplace. 

25 After tiie glue and otiier adcfitives are mixed witii tiie fibers and tiie fibrous mat is produced, tiie prepress sealer is 
sprayed onto the surface. The wet or dry mat is ttien conveyed into a hot press where one or more cycles of heat and 
pressure are applied. In a typical operation, the mat is pressed for up to 10 seconds at 27.5 bar (400 psi). then for four 
(4) minutes at 30.9 bar (150 psi) and 232^C (450 degrees. F). Generally, one or more high pressure treatment steps may 
be employed witii pressures up to about 82.6 bar (1200 psi) and temperatures from about SS'^C to 315oC (200 to about 

30 600 degrees F). 

Polymeric Dispersion 

The basic process for tiie preparation of the polymeric dispersion of the present invention is well-known and is 

35 desaibed more particularly in US- A-4.51 7,228. 

The acrylic emulsion resin useful herein can be prepared by conventional emulsion process techniques, which 
involve the emulsion polymerization of various acrylic and otiier alpha beta ethylenicalty unsaturated monomers in the 
presence of free radical generating initiators and various surfactants or emulsif ication agents. These processes and 
products are well known in tiie art and will not be described further. In order to ensure that the acrylic emulsions are 

4o subject to crosslinking using tiie crosslinking agents described hereafter, they should contain from about 1 .0 to about 
30 percent by weight of a carboxyl or hydroxyl functional monomer. Examples of the acid monomers include acrylic, 
methacrylic, ethacrylic, aotonic and itaconic adds, as well as various half acid esters or maleic and fumaric acids. The 
hydroxy monomers include the hydroxyalkyi acrylates and methacrylates predominantiy. Also included are other acr- 
yiate-type monomers, including acrylonitrile and methacrylonitrile and other rdated materials. In order to adjust tiie Tg 

45 of the polymers prepared according to the instant invention, up to about 40 percent by weight of an alpha-beta ethylen- 
ically unsaturated aromatic monomer copolymerizable with tiie aforementioned acrylate and methacrylate esters can 
be employed. Exanples of such materials Include styrene and vinyl toluene. Also included are up to about 60 percent 
by weight of another optional monomer copolymerizable with tiiese first monomers, such as acrylamide, metiiylol 
(metti)acrylamide and methylolated ureidoethyl metiiacrylate. Monomers such as vinyl acetate, vinyl versatate, and 

50 txjtadiene are another option. The acrylic emulsion useful herein should have a viscosity of less than 2,000 cps, pref- 
erably less tiian 1 .000 cps. at a solids content of about 1 0 to about 60 percent by weight. The preferred emulsions useful 
herein are the anionic surfactant stabilized emulsions based upon, for example, alkylaryl sulfonates, sodium suHbsuc- 
cinate and ammonium lauryl sulfonate. Also preferred are tiie various polyettiylene oxide and polypropylene oxide- 
based phenolic-type surfectanL However, the nonionic suriactant and cationic surfoctant stabilized emulsions may also 

55 be employed herein. 

The second element of the compositions of the invention is a meiamine formaidehyde-type crosslinking agent for 
the acrylic emulsion. The curing agent shouki be water-soluble or readily water<lispersible, with or witiiout the use of a 
co-solvent and is preferably a melamine-based crosslinking agent, although urea/formaldehyde-type curing agents 
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may also be employed alone, or in combination with the melamlne formaldehyde-type curing agents described hereaf- 
ter. Basically, the crosslinking agents are preferably based upon polyalkoxymethylol melamine. with the hexameth- 
oxymethyioi melamines being most preferred. Crosslinkers such as glycourils and dimethylol-dihydroxyl ethylene urea 
are also considered useful in this purpose. 

5 An optional component of the connposition of the instant invention is a high-melting wax. Generally, these waxes 
must have a softening point in the range of above about 60**C{140 degrees F). preferably eS'^CCISO degrees F). Most 
preferred among these waxes are waxes of the carn&uba, polyethylene polymekan and micro crystalline. 

Another optional component of the composition of the invention is a platelet, platey or micaceous form of talc. (Talc 
also occurs in these other forms: fibrous or foliated; acicular or tremolitic; and, nodular or steatite.) Generally, talc mate- 

10 rials are of two types: hydrous or anhydrous. Both may be based upon magnesium silicate and may have the chemical 
formula Mg3Si40io(OH)2 or 3MgQ4Si02.H20. While either material may be used, the hydrated materials are most pre- 
ferred. In either event, it is crucial that the talc compositions of the invention be of the platelet form. In general, it is pre- 
ferred that the talc compositions of the invention have aspect ratios (average diameter/average thickness) of about 1 0:1 
to 30:1 . preferably about 15:1 to 25:1 . and that they have diameters of about 1 to about 4 micrometers and thicknesses 

IS of about 0.5 to about 0.05 micrometers, preferably diameters of about 2 micrometers and thicknesses of about 0.1 
micrometers. 

The compositions of the invention may optionally be compounded with pigments, fillers, reinforcing agents, thick- 
eners, flow control agents, release agents and other conventional coating formulation agents. In addition, the composi- 
tions of the invention may contain certain acidic or basic materials to adjust the pH to the range of above about 7, 
20 preferabiy from about 8 to 1 0. Lower pK materia are less stable and often will gei prior 1o use. Preferably, the compo- 
sition herein should be compounded employing pigment volume concentrations in the range of about 0 (zero) to about 
60 percent. 

Foaminff Agent 

2S 

The polymerized latex emulsion produced according to the present invention preferably contains a water-soluble 
surfactant. Such water-soluble surfactant can function as a foaming agent and a foaming stabilizer. It has been found 
that when the water-soluble surfoctant consists of, or contains, a substantial amount of a water-soluble salt (or soap) of 
an 18 carbon atom aliphatic caitxxxylic acid, the foam produced may be readily processed. Particularly prefenred are 

30 the water-soluble salts of 18 carbon atom al'phatic acid or mixtures of aliphatic carboxylic acids of fi^om about 16 to 
about 20 cart>on atoms, but containing a substantial anrM)unt, at least about 40%, and preferably over 50%, by weight, 
of an 18 cart)on atom aliphatic carboxylic acid. 

Examples of pretended aliphatic carfc)oxylic acids include stearic acid, tallow fatty acids and oleic acki. Particularly 
prefenred salts or soaps of stearic acid or of partially or fully hydrogenated fatty acids of natural origin which contain a 

35 major amount of stearic acid such as hydrogenated tallow add, hydrogenated tall oil fatty adds, hydrogenated soy bean 
oil fatty acids, and hydrogenated tung acids. Preferred water-soluble salts or soaps of the above-mentioned adds are 
the alkali metal, usually sodium or potassium salt, the ammonium salts and. the amine salts such as alkanoiamine salts, 
e.g., mono-, di- and triethanolamine salts. 

If desired, other water-soluble surfactants may be incorporated in the polymerized latex. Examples of such salts 

40 and soaps of fatty acids contain from 12-24 cartoon atoms, induded are salts of aliphatic or alkylary sulfonic acids of 
sulfates such as sodium lauryi sulfate and sodium dodecylbenzyl sulfate, as well as non-ionic surfactants such as pol- 
yethylene oxide condensates of higher fatty alcohols, higher aliphatic acids and alkylphenols. However, such auxiliary 
foaming agents should not be used In an amount greater than the salt of the C^q allphatfo cartx)xylic add. 

Preferably the enrujlsion polymerized latex composition contains from about 0.2 to about 10 weight percent, and 

45 preferably about 1 .0 to about 5 weight percent of water-soluble surfactant based on the dry weight of the polymer in the 
latex emulsion. 

The emulsion polymerized latex conposition starting material may be foamed by any of the known conventional 
mechanfoal or chemical fbaming processes. While it is preferred to accomplish fbaming by the air whipping method due 
to its easy procedure and its production of very fine uniform cell structure, other methods, such as releasing a non- 
50 coagulating gas such as nitrogen, or causing the decomposition of a gas-liberating material to chemically react with an 
ingredient in the conposition with the liberation of a non-coagulatable gas as a reaction product, or by use of an appa- 
ratus having commerdally available foam heads may also be enployed. These foaming processes may be carried out 
at around room temperature. 

The key characteristic of the foam, used for manufacture of the wood composition board of the present invention, 
55 is that the foam must collapse between the time the foam is applied onto the surface of the mat and the time that the 
mat containing the foam comes in direct contact with the hot press plate. To accelerate the foam collapse, air blowing, 
heating, or applying a vacuum at the bottom of the mat immediately after the foam is laki down on to the mat surface 
maybeeffectiva 
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In order to produce wood composition board, preferably the volume of the latex composttion containing the foaming 
agent \s increased from about 4 to 50 times, preferably 10 to 15, times its original volume In the foaming step. The den- 
sity of the foamed latex is indicative of the volume expansion. For example, a density of 0.1 is equivalent of one gram 
of dry solid increasing the volume 10 times. 

5 The resulting foamed polymeric latex may then be applied directly to the mat surface by any method utilized in con- 
ventional procedures, apparatus or machinery known in the art. The technique of applying the foam is not in any way 
critical to the practice of this invention. Once applied to the mat or substrate, the foam polymer latex may be leveled to 
any desired thickness which will satisfy the ultimate thickness directed by economic consideration, the equipment used, 
and the desired end results. Leveling of the foam coating may be accomplished by using a doctor knife, a roll or a cur- 

10 tain coater. 

Th^ Wetting Agent 

In preparation of the latex composition of the present invention, it Is necessary to employ surfactants as wetting 
IS agents. Wetting agents are classically subdivided into three categories: anionic, cationic and nonionic surfactants. 

The purpose of the wetting agent is to enhance surface wetting; to help wet surfaces which are not completely free 
from grease, wax or dirt; to distribute the prepress sealer uniformly on the fiber; and to collapse the foam on tiie fiber 
mat within a very short period of time before the foam is contacted witii the hot press plate. The time period for collaps- 
ing the foam is generally from about 30 seconds to about two (2) minutes between the time that the foam Is applied to 
£0 the mat surface and ihe mat has contact withihe heal and pressure. 

In general, the cationic surfactants are the surface-active portion of the molecule which bears an apparent positive 
charge. Examples of cationic wetting agents useful In the present invention are selected from tiie group consisting of 
to Cia primary, secondary and tertiary amines and salts thereof, diamines, polyamlnes and tiieir salts, quatemary 
ammonium salts, polyoxyetiiylenate amines, quaternized polyoxyethylenate amines and amine oxides. 
25 In general, tiie anionic surfactants are tiie surface-active portion of tiie molecule that bears an apparent negative 
charge. Exanples of anionic wetting agents useful in the present invention are selected from the group consisting of 
alkylaryl sulfonates, disodium mono ester suKbsucdnates. disodium isodecyl suKosuccinates. disodium ethoxylated 
alcohol half ester of sulfosuccinic add, disodium ettioxylated nonyl phenol half ester of suHbsuccinates. disodium alkyt 
amidoethanol sulfbsuccinates, disodium alkyi amido polyethoxy suHbsuccinates. disodium alkyi amidoethanol sulfosuc- 
30 cinates, tetrasodium N-(1 ,2,<ilcart30xy-etiiyl-)'N-octadecyl suKbsucdnates. disodium N-octadecyl sulfosuccinamate, 
sodium t)istrkdecyl sulfosucdnates, sodium dioctyl sulfosucclnates, sodium dihexyl sulfosucdnates, sodium dioctyl sul- 
fbsuccinates, sodium diocydohexyl sulfosucdnates. sodium diamyl suKbsucdnates. sodium diamyl sulfosucdnates and 
sodium dilsokxjtyl sulfosucclnates. 

In general, the nonionic surfactants are tiie surtece-active molecule that bears no apparent ionic charge. Examples 
35 of nonionic wetting agents useful in tiie present invention are selected from tiie group consisting of polyoxyethyfenated 
alkylphenols. alkylphenol etiioxylates, potyoxyethylenated straight-chain alcohol, amine polyglycol condensate, modi- 
fied polyethoxy adducts. polyoxyetiiylenated mercaptans, long chain carboxylic acid esters, modified terminated alky- 
laryl ether and alkylpolyether alcohols. 

The emulsion polymerized latex composition preferat)ly contains from about 0.2 weight per cent to about 15 weight 
40 per cent of anionic and/or cationic and/or nonionic surlactants and mixtures thereof. More preferably, tiie levels of ani- 
onic, cationic and nonionic surfactants are from about 0.5 weight per cent to about 5 weight per cent based on tiie total 
latex solids. 

Dgfeaminq Technology 

45 

It is critical to the process of the present invention, as discussed above, to have the foamed latex polymer collapse 
at the appropriate time. Additionally, it is also critical to select appropriate foaming and wetting agents in the practice of 
the present Invention. However, mechanical means sudi as. for example, heat, vacuum, air bfowing or ultra sonic, offer 
an addition alternative to collapse the foam. 
50 The invention will now be described with reference to the following examples: 

EXAMPLES 

Examples 1-5 

55 

Clear acrylic emulsion foams in Examples 1 -5 were evaluated for ease of foanvng, foam density, pore size and time 
of foam oollapsion. The composition used in these Examples are given In tiie fbllowing table. 
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Examples 


1 


2 


3 


4 


5 




(part by weight) 


Rhopl^ E-2893 


100 


100 


100 


100 


100 


Sipon L-22 (foaming agent) 


0 


.5 


1.0 


2.0 


4.0 


Triton GR-5M (wetting agent) 


0 


.2 


.4 


.6 


.8 


Water 


123 


123 


123 


123 


123 



Rhoplex E-2893 is a watertx)rne acrylic tatex manufactured by Rohm and Haas Co. 
15 Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid, manufactured by Rhone-Poulenc Ca 
Triton QR-5M is anionic surfactant, manufactured by Union Carbide Co. 
Properties of the foams show as fbllows: 
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Examples 


1 


2 


3 


4 


5 


Ease of Foami 


fair 


good 


very 


very 


extreme 


Foam Size 


not uniform 


not uniform 


uniform 


uniform 


uniform 


Foam Quality 


unstable 


unstable 


stable 


stable 


stable 



Examples 1 indicates that without a foaming agent and a wetting agent, the foam size is not uniform, and the foam qual- 
ity is not stable. 

30 

Exanrples6-10 

Pigmented prepress sealer foams in Examples 6-10 were evaluated for their ease of foaming, foam density, pore 
size, time of foam collapsion and press release performance after the coated boards were hotixessed. 
35 The composition used in these examples are given the following table. 



Examples 


6 


7 


8 


9 


10 




(part by weight) 


Pigmented In-press Coating (610-D5-111) 


100 


100 


100 


100 


100 


Sipon L-22 (foaming agent) 


.5 


.5 


.5 


.5 


.5 


Triton GR-5M (wetting agent) 


0 


.1 


.2 


.3 


.4 


W^ter 


135 


135 


135 


135 


135 



610-D5-1 1 1 in-press coating is manufactured by AMzo Coatings Co. 
50 Sipon L-22 is an aqueous solution of ammonium lauryl sulfate in 28% solid, manufactured by Rhone-Poulenc Co. 
Triton QR-5M is anionic surfactant, manufactured by Union Carbide. 
Properties of the foams and performance of the foam-coated boards 
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Exanples 


6 


7 


8 


9 


10 


Ease of Foaming 


good 


good 


good 


good 


good 
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Examples 


6 


7 


8 


9 


10 


Foam Density q/cxv? 


0.06 


0.05 


0.05 


0.05 


0.05 


Foam Quality 


uniform 


uniform 


uniform 


uniform 


uniform 


Board released from press 


8 


9 


10 


10 


10 



10 

Press release: 1 0: automatic release from the hot-press plate 
9: momentary sticking automatic release 
8: must tap to release from the hot-press 
0: cannot be released 

IS 

Examples 6 and 7 show that with a foaming agent and insufficient wetting agent, the press release performance was 
unsatisfactory. Examples 8 and 10 provide satisfactory press release. 

Example 11 -13 

20 

Fbams in Example 11-13 were prepared in the same way as Example 10 except for changing the foaming agent. 



Examples 


11 


12 


13 




(parts by weight) 


Pigmented In-press Coating (610-D5-120) 


100 


100 


100 


Stanto-320 (foaming agent) 


.5 






Triton W-30 (foaming agent) 




.5 




Monamld-150 ADD (foaming agent) 






.5 


Triton GR-5M (wetting agent) 


.2 


.2 


.2 


Water 


135 


135 


135 


Ease of Foaming 


good 


good 


good 


Foam density(g/cm^) 


0.06 


0.05 


0.10 


Foam size 


uniform 


uniform 


uniform 


Board released from press 


10 


10 


10 



Stanfax 320 is Ammonium Stearate, manufactured by Adhesive & Chemical Co. 
45 Triton W-30 and Triton GR-5M are Sodium alkylaryi ether sulfate and Dioctyl sodium suKbsucdnate respectively, man- 
ufactured by Union Carbide. 

Monamid-150 ADD is fatty acid-alkanolamide. manufactured by Mona Industries. Inc. 
Examples 14-1? 

so 

Foams were prepared in the same way as Example 9 except for changing wetting agent 



55 



EP 0 658 407 B1 



Examples 


14 


15 


16 




(parts by weight) 


Pigmented in-press Coating (610-D5-120) 


100 


100 


100 


SiDon L-22 ffoamina aaent) 


3.0 


3.0 


3.0 


Triton X-405 (nonionic) (wetting agent) 


1.0 






Triton GR-5M (anionic) (wetting agent) 




1,0 




Fluorad FC-135 (cationic) (wetting agent) 






.3 


Ease of foaming 


good 


good 


good 


Foam density(g/cm^) 


0.05 


0.04 


0.06 


Foam size 


uniform 


uniform 


uniform 


Boards released from press 


10 


10 


10 



Triton X-405 is Octyl phenoxy polyethoxy ethanol, manufactured by Union Carbide. 
Triton GR-5M is Dioctyl sodium sulfosuccinate, manufactured by Union Carbide. 
FC-135 is FluoroalkyI quaternary ammonium iodide, manufactured by 3M Ca 

Examples 1 7-20 

Foams in Examples 17-20 were prepared the same way as Example 15 with different levels of coating on the 
boards. 



Examples 


17 


18 


19 


20 


Amount of Add-on dry film thickness 0.001 inch 


.5 


1.0 


2,0 


4.0 


Press released Performance 


10 


10 


10 


10 


Hiding 


2 


7 


10 


10 


Water permeation 


15 


8 


6 


4 


Tape adhesion (%) 


85 


20 


8 


0 



Hiding: 10: perfect hiding, 0 (zero): no hiding 

Water penneation: grams per sq inch per 24 hrs. of water pass through the film and retained in boards. 

Tape adhesion: percent fiber pulled using 3M, #250 tape with 90 degree to the surface abrupt pull. 0 (zero) percent pull 

is a perfect adhesion, 100 percent pull is indicative of total failure. 

Claims 

1. A process for preparing wood composition board, comprising applying an aqueous emulsion polymerized latex 
composition comprising a polymer of an ethylenically unsaturated monomer directly to a wooden mat substrate and 
hot-pressing the wooden mat substrate to cure the polymer, characterised in that: 

(a) the aqueous emulsion polymerized latex composition comprises a wetting agent and is foamed before 
applying it to the wooden mat substrate; and 

(b) the foamed composition is collapsed on the mat substrate before hot pressing it to cure the polymer. 

2. The process according to daim 1 , wherein the latex is an acrylic latex polymer. 
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3. The process according to claims 1 or 2, wherein the latex polymer is foamed from 4 to 50 times of the original vol- 
ume. 

4. The process of claims 2 or 3. wherein the acrylic latex polymer contains from 0.2 to 10 weight percent of water- 
5 soluble surfectant foaming agent, based on the total formulation solids. 

5. The process of claims 2.3 or 4. wherein the acrylic latex polymer contains a water-soluble organic surfactant foam- 
ing agent selected from the group consisting of alkali metal, ammonium and amine salts of higher fatty adds and 
mixtures thereof. 

10 

6. The process of any one of claims 2-5. wherein the acrylic latex polymer contains from 1 .0 to 5 weight percent of the 
water-soluble organic surfactant foaming agent, based on the total formulation solids, and wherein preferably the 
water-soluble organic surfactant foaming agent Is ammonium lauryl sulfota 

IB 7. TTie process of any one of daims 2-6, wherein the acrylic latex polymer contains a catfonic, anionic and nonionic 
surfactant wetting agent or mixtures thereof; and wherein preferably the cationic surfactant wetting agent is 
selected form the group consisting of C12 to C-^q primary, secondary and tertiary amines and salts thereof, 
diamines, polyamines and their salts, quaternary ammonium salts, polyoxyethylenate amines, quaternized polyox- 
yethylenate amines and amine oxides; the anionic surfactant wetting agent is selected from the group consisting of 

20 aii^yiary! sulfonates, disodium mono ^er sutfbsuodnates. disodium isodecyS sulfbsuccinates. disodium ethoxy- 
lated alcohol half ester of suffosuccinic add, disodium ethoxylated nonyl phenol half ester of sulfosuccinates, diso- 
dium aikyi amidoethanol sulfosuccinates, disodium alkyi amido polyethoxy sulfosuccinates, disodium alky! 
amidoethanol sulfosucdnates, tetrasodlum N-(1 ,2,-dlcaitx»[y-ethyl)-N-octadecyl suHbsucclnates, disodium N-octa- 
decyl sulfosucdnates, sodium bistrldecyl sulfosuccinates. sodium cfioctyt suHbsucdnates. sodium dihexyl sulfosuc- 

25 cinates, sodium dioctyi sulfosuccinates, sodium diocyclohexyl sulfbsuccinates. sodium diamyl sulfosuccinates, 
sodium diamyl sulfosucdnates and sodium dilsobutyl sulfosuccinates; and the nonionic surfactant wetting agent is 
selected from the group consisting of poiyoxyethylenated alkylphenols, alkylphenol ethoxylates, polyoxyethylena- 
ted straight-chain alcohol, amine polyglyool condensate, modified polyethoxy adducts, poiyoxyethylenated mer- 
captans, long chain carboxylfo add esters, modified terminated atl^aryl ether, and alkylpdyether alcohols. 

30 

8. The process of daim 7, wherein the acrylic latex polymer contains from 0.2 to 1 5 weight percent of the anionic, cat- 
ionic or nonionic surfactant wetting agent, based on the total formulation sdids. 

9. The process of any one of the preceding claims, wherein the substrate is selected from the group consisting of 
35 hardboard, fiberboard, partideboard, wafert>oard, and strandboard, wet processed hard board, dry processed 

hardboard. wet/dry processed hardboard, medium density fiber- board and oriented strandboard. 

PatentansprOche 

40 1. Verfahren zum Hersteilen einer Holzfaserplatte. umfassend das Aufbringen einer in wdBriger Emulsion polymeria 
sierten Latexzusammensetzung, welche ein Polymer aus einem ethylenisch ungesfittigten Monomer umfaBt, direkl 
auf ein hOlzemes Bahnsubstrat und HeilBpressen des hOlzemen Bahnsubstrats, um das Polymer zu hdrten, 
dadurch gekennzeichnet. daB: 

45 (a) die in wdGriger Emulsion polymerisierte Latexzusammensetzung ein Benetzungsmittel umfaBt und 

geschaumt wird, bevor sie auf das hOlzerne Bahnsubstrat aufgebracht wird; und 

(b) man die geschaumte Zusammensetzung auf dem Bahnsubstrat zusammenfallen IdBt, bevor es heiBge* 
preBt wird, um das Polymer zu hdrten. 

50 2. Verfahren nach Anspruch 1 , wobel der Latex ein acrylischer Polymerlatex ist. 

3. Verfatven nach Anspruch 1 oder 2, wobei der Polymerlatex auf das 4 bis 50-fache des ursprOnglfohen Volumens 
geschdumtwird. 

55 4. Verfahren nach Anspruch 2 oder 3, wobei der acrylische Polymerlatex 0,2 bis 10 Qew.-% eines wasserldslichen, 
grenzfiachenaktiven Treibmittels, bezogen auf die Gesamtfeststoffo der Fbrmulierung enthait. 

5. Verfahren nach den AnsprOchen 2, 3 oder 4, wobei der acrylische Polymerlatex ein wasserlOsllches, organisches, 
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grenzf Idchenaktives Treibmittel enthdit. ausgewahit aus der Gruppe. bestehend aus AlkaiimetalK Ammonium- und 
Aminsalzen von hOheren Fetts&uren und Gemischen davon. 

6. Verfahren nach einem der AnsprQche 2 bis 5, wobei der aaylische Polymerlatex 1 ,0 bis 5 Gew.-% des wasserl6s- 
llchen, organischen. grenzfldchenaktiven Treibmittels, bezogen auf die Gesanntfeststoffmenge der Fbrmulierung. 
enthdtt und wobei das wasserlOsliche. organischen, grenzf lachenakbve Treibmittel vorzugsweise Ammoniumlauryi- 
suHat isL 

7. Verfaliren nach einem der AnsprQche 2 bis 6, wobei der acrylische Polymerlatex ein kationisches, anionisches und 
nicht-ionisches, grenzfidchenaiitives Benetzungsmittel Oder Gemische davon enthdlt, und wobei das Kationische 
grenzfiachenaktive Benetzungsmittel vorzugsweise ausgewahit ist aus der Gruppe. bestehend aus C12 bis Cig-pri- 
maren, sekundaren und tertiaren Aminen und Salzen davon, Diamlnen, Polyaminen und deren Salzen, quaterna- 
ren Ammoniumsalzen, Polyoxyethylenataminen. quaternisierten Polyoxyethylenataminen und -aminoxiden, das 
anionische, grenzf lachenaktive Benetzungsmittel ausgewahit ist aus der Gruppe, bestehend aus Alkylarylsulbna- 
ten, DinatriummonoestersuHbsuccinaten. DinatriumlsodecylsuHbsucclnaten, dinatriumethoxylierten All«ohoihalbe- 
ster der Sulfobernstelnsaure, dinatriumethoxylierten Nonylphenolhalbester von Sulfosuccinaten, Dinatriumalkyl- 
amidoethanolsulfosucclnaten, Dinatriumalkylamidopolyethoxysulfosuccinaten. Dinatriumaikyiamidoethanolsul- 
fbsucdnaten, Tetranatrium-N-(1 ,2-dicart)OxyethyI)-N-octadecylsulfosuccinaten, DinatriumN-octadecytsuHosuccina- 
ten. NatriumbistridecylsuHbsuccinaten, Natrium-dioctylsutfbsucdnaten, Natriumdihexyt-sulfosucdnaten, 
Natriumdioctyisulfbsuccinaten. NatriumdicyciohexySsullbsuccinaten, NatriunidiamylsuHbsuccinaten.Natriumdia- 
mylsulfosuccinaten und Natriumdiisotxjtylsulfosuccinaten, und das nicht-ionische, grenzf lachenaktive Benetzungs- 
mittel ausgewahit Ist aus der Gruppe bestehend aus polyoxyethylenierten Alkylphenolen, Alkylphenoethoxylaten, 
polyoxyethyleniertem geradkettigen Alkohol, Aminpolyglykolkondensat. modifizierten Polyethoxyaddukten, poly- 
oxyethylenierten Mercaptanen, langkettigen Carbonsaureestern, modifizierten terminierten Alkylarylether und 
Alkylpolyetheralkoholen. 

8. Verfahren nach Anspruch 7. wobei der acrylische Polymerlatex 0,2 bis 15 Gew.-% des anionlschen, kationischen 
Oder nicht-ionischen grenzf lachenaktiven Benetzungsmittels, bezogen auf die Gesanntfeststoffmenge der Formu- 
lierung, enthait. 

9. Verfahren nach einem der vorhergehenden AnsprQche, wobei das Subslrat ausgewahit ist aus der Gruppe, beste- 
hend aus einer Hartfaserplatte. einer Faserplatte, einer Spanplatte. einem 'Waferboard" und "Strandboard", einer 
naf3verarbeiteten Hartfaserplatte. einer trockenverarbeiteten Hartfiaserplatte, einer naG/trod^nverarbeiteten Hart- 
faserplatte, einer Faserplatte mittlerer Dichte und einem orientierten "Strandboard". 

Revendicatlons 

1 . Proc6d4 pour preparer un panneau en une composition de bois, qui consiste a appliquer une conposition de latex 
polym6ris6 en Emulsion aqueuse conprenant un polym^e d'un monom^re k insaturation 6thyl6nique, directement 
sur un substrat en matelas de f bres de bois. et k comprimer a chaud le substrat en matelas de fibres de bois pour 
durcir ie pdym^e, caract6ris6 en ce que : 

(a) la composition de latex polym6ris6 en Emulsion aqueuse comprend un agent mouillant et est expanses 
avant d'atre appliqu^e sur le substrat en matelas de fibres de bois ; et 

(b) la composition expans^e est affaiss^e sur le substrat en matelas de fibres avant sa compression a chaud 
pour durcir le pdymare. 

2. ProcM4 selon la revendication 1 , dans lequel le latex est un pdym^re de latex acrylique. 

3. Proc^6 selon les revendicatlons 1 ou 2. dans lequel le polym^e de latex est expanse a 4 a 50 fois (e volume initial. 

4. Proc^d selon les revendicatlons 2 ou 3, dans lequel le pdymdre de latex acrylique contient de 0,2 a 1 0 % en poids 
d'un agent moussant tensioactif soluble dans i'eau, par rapport a rextrait sec total de la formulation. 

5. Proc^6 selon les revendicatlons 2, 3 ou 4, dans lequel le polym^re de latex acrylque comprend un agent mous- 
sant tensioactif organique soluble dans I'eau, choisi dans le groupe comprenant les sels de mataux alcalins. 
d'ammonium et d'amine d'acides gras suparieurs. et leurs melanges. 
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Proc^d selon Tune queloonque des revendications 2^5, dans lequel le polym^re de latex acrylique contient de 
1 .0 ^ 5 % en poids de Tagent moussant tensioactif organique GOlidDle dans Teau. par rapport k la teneur totale en 
extrait sec. et dans lequel Tagent moussant tensioactif organique soluble dans I'eau est de pr6f6rence le laurylsul- 
fate d'ammonium. 

Proc^6 selon Tune queloonque des revendications 2^6. dans lequel le polym^e de latex acrylique contient un 
agent moulllant tensioactif cationique. anionique et non-ionique, ou un de leurs melanges ; et dans lequel de pr6- 
f6rence I'agent mouillant tensioactif cationique est choisi dans le groupe comprenant les amines primaires, secon- 
daires et tertiaires en 0^2 ^ C^s et leurs sels, les dianiines. les polyamlnes et leurs sels. les sels d'ammonium 
quatemaire. les amines polyoxy^thyl^n^es, les amines et oxydes d'amine poiyoxy^thyl^n^s quatemis^, I'agent 
mouillant tensioactif anionique est choisi dans le groupe comprenant les alkylarylsulfbnates, les monosulfosucd- 
nates disodiques. les isod^sulfosucdnates disodiques. le semi-ester disodique d*un alcool 6thoxyl6 et de I'acide 
suHbsucdnique, le semi-ester disodique du nonylph^nol 6thQxyl6 et de Tadde sulfbsuccinique, les alkylamido6tha- 
nolsulfbsucdnates disodiques. les aikylamidopoly^thoxysuKosuccinates disodiques, les alkylamido^thanolsulfb- 
succinates disodiques. les N-(1.2-dicart)oxy6thyl)-N-octad§cylsulf6suoclnates t^trasodiques. les N- 
octad^sulfosuccinates disodiques. les tsistrid^ytsuifbsuccinates de sodium, les dioctylsulfbsuccinates de 
sodium les dihexylsulfosuccinates de sodium, les dioctylsulfbsuccinates de sodium, les dicyclohexylsulfosuccina- 
tes de sodium, les diamylsulfosuccinates de sodium, les diamylsulfbsuccinates de sodium et les diisobutytsuHosuc- 
cinates de sodium ; et I'agent mouillant tensioactif non-ionique est choisi dans le groupe comprenant les 
aii^iphenols poiyoxy^thyienes. ies produits d'^thoxyiation des ai'Kyiph§nols. les aicools k chame droite poiyoxy^ 
thyl6n^, les produits de condensation d'amines et de polyglycol, les produits d'addition poly^oxyl6s modifies, les 
mercaptans polyoxy6thyl6n6s. les esters d*acides carboxyliques k longue chaTne. les alkylary16thers k terminaison 
modifl6e et les aicools antiques poly§thQxyl4s. 

Proc6d6 selon la revendication 7, dans lequel le polym^re de latex acrylique contient de 0.2 ^ 15 % en poids de 
I'agent mouillant tensioactif anionique, cationique ou non-ionique par rapport k la teneur totale en extrait sec de la 
formulation. 

Proc^d selon rune queloonque des revendications pr^c^entes, dans lequel le substrat est choisi dans le groupe 
comprenant les panneaux durs. les panneaux de fibres, les panneaux de particules, les panneaux gaufr6s et les 
panneaux de brins, les panneaux durs traits par voie humide, les panneaux durs trait^s k sec, les panneaux durs 
trait6s par voie humide/^ sec. les panneaux de fibres moyenne density et les panneaux de brins orient^s. 
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